resulted in greater absorption and utilization of vitamin A than when no lecithin was added to the vitamin A supplement.
The objective of this study was to determine the effect of crude soybean lecithin on the absorption and utilization of vitamin A fed prepartum to ewes and sows as indicated by maternal blood plasma level, newborn blood plasma and liver storage levels, and 3o-day old blood plasma and liver storage levels of vitamin A.
Experimental

Animals
Three groups each of purebred pregnant ewes and sows from the University flock and herd were used in this experiment from January through May x948. They were allotted to an experimental grouping according to breed, age, and liveweight. All the ewes were started on experiment the first week in January; while the sows were placed on experiment 3o days before the calculated parturition date. All groups within a species received the same basal ration at the same level of intake. In addition each ewe and sow in group II received orally 2oo,ooo I.U. of vitamin A daily until parturition and each ewe and sow in group III received the same daily intake of vitamin A plus 4 grams of crude soybean lecithin added to the vitamin supNement. The vitamin A supplement 4 was in the form of dog fish liver oil which contained by analysis at the time of feeding 7.85 mg. of vitamin A per gram of oil. In the case of the ewes, group II received the vitamin A supplement for an average of I~.2 +_ 2.0 days (Mn +_ S.E.), while group III received the same level of vitamin A plus soybean lecithin for an average of I3.o + 1.8 days. The sows in group II received the vitamin supplement for an average of 33.8 +-0-9 days and group III for an average of 32.o_+ 0.8 days.
The following summary gives the feeds fed and their carotenoid content. 
Feed
Samples
Maternal blood samples were taken from the jugular vein of ewes the first week in January before vitamin A supplementation, within ~4 hours after lambing, and 3o days after lambing. Blood was drawn from the anterior vena cava vein or from the tail of sows at 3o days prepartum before vitamin A supplementation, ~ weeks before farrowing, within 48 hours after farrowing, and 3o days after farrowing. Newborn lambs and pigs were bled within 6 hours after birth and were not allowed to nurse. Blood samples from 3o-day old lambs and pigs were obtained immediately after removal of the ani, reals from their dams.
Livers were obtained from newl:orn lambs and pigs which had not been allowed to nurse and which were slaughtered in most cases within 6 hours after birth. Thirty-day old lambs and pigs were removed from their dams and killed immediately. The entire livers were removed, cooled and held at 4 ~ C. The whole liver was homogenized in a Waring blendor, and analyses run on aliquot samples within 48 hours. In several cases the livers were frozen and held at -~8 ~ C. until analyses could be made. In the latter case the time of storage did not exceed ~ weeks.
Analyses
Blood plasma vitamin A and carotenoids were determined by the method of Kimble, I939, and liver vitamin A and carotenoids by the method of Davies, x933. An Evelyn photoelectric macrocolorimeter that was standardized with crystalline fl carotene in petroleum ether and with crystalline vitamin A alcohol in chloroform was used.
The data were treated statistically to determine differences between treatments by the use of the "t" test as described by Love, i943. Only those differences significant at the x ~ level are reported as statistically significant in the results.
Results and Discussion
Maternal blood plasma levels of carotenoids and vitamin A are given in table i. There were no significant differences or trends between groups in the carotenoid levels in either ewes or sows. The vitamin A plasma levels in those ewes and sows fed supplementary vitamin A with or without soy-. bean lecithin were higher for each observation than those levels for the animals on the basal ration. In the case of the ewes a significant difference occurred only at the time of lambing; and for the sows the only significant difference was for the observations at 30 days after farrowing. Although the addition of soybean lecithin to the vitamin A supplement did increase the blood plasma level of vitamin A to slightly higher levels than when vitamin A was fed alone, these differences were not significant nor did they approach significance at even the 5 ~o level Within a group there were no significant breed differences.
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3o-day old lambs and pigs are listed in table 2. There were no significant differences found between groups for newborn lambs or pigs. However, the levels of blood plasma vitamin A were higher in those newborn whose dams had been fed vitamin A with or without the addition of lecithin. At 3o days of age those lambs and pigs from dams fed supplementary vitamin A had significantly higher blood plasma levels of vitamin A than those levels found in animals from dams receiving no supplementary vitamin A. The addition of soybean lecithin did not result in a significant elevation in the vitamin A levels in blood plasma. In the case of the blood plasma carotenoid content, those Iambs from dams receiving the soybean lecithin had a significantly lower level than those iambs from dams receiving the vitamin A supplement alone. Pigs from dams receiving either vitamin A or vitamin A plus lecithin had lower levels than those pigs from dams receiving no vitamin A. Within a group, the carotenoid level for the 3o-day old Southdown lambs from dams receiving only the basal ration was significantly/lower than that for the Shropshire lambs and the 3o-day old Berkshire pigs from dams receiving vitamin A and soybean lecithin were significantly lower in blood plasma vitamin A than the Chester White pigs. The liver storage of carotenoids and vitamin A for newborn and 3o-day old lambs and pigs is presented in table 3. There were no significant differences in the total carotenoid content of the liver or the carotenoid content per gram of liver. The concentration of vitamin A per gram of liver or the 9 total amount of vitamin A in the liver for both newborn and 3o-day old lambs and pigs was significantly higher in those animals from dams fed either vitamin A alone or vitamin A plus soybean lecithin than in those lambs and pigs from dams fed the basal ration only. Soybean lecithin did not significantly increase the liver storage of vitamin A. Within a group there were no sig, nificant breed differences.
Discussion
These data are in agreement with previous reports that the fetal storage of vitamin A can be increased by prepartum feeding of supplementar~ vitamin A. In addition the data show that the storage of vitamin A during the neonatal period is increased by the prepartum feeding of vitamin A. The addition of soybean lecithin to the supplementary vitamin A resulted in increases in the vitamin A levels found in blood and liver, but these increases were not consistent throughout the entire experiment nor were they statistically significant.
The values for blood plasma carotenoids and vitamin A in those ewes and sows receiving the basal ration alone are essentially in agreement with those reported for ewes by Whiting (i948), and for sows by Grummer et al. (I948) . The absence of a marked drop in the blood plasma levels of carotenoids and vitamin A in ewes and sows at the time of parturition is in contrast to that observed in cows by Sutton, Kaeser and Soldner (i945) . Blood plasma levels of vitamin A have been found by Braun (i945), Hibbs and Krauss (I947), Hoefer and Gallup (i947) , and Frey, Jensen and ConneU (I947) The lack of consistent statistically significant increase in the blood plasma levels of vitamin A in those ewes and sows fed supplementary vitamin A with or without the addition of soybean lecithin is therefore understandable, since the basal ration alone resulted in blood plasma levels of vitamin A which appear to be adequate. It should be pointed out that recently Parrish, Wise, and Hughes (i948) have suggested that blood samples containing appreciable quantities of vitamin A in the ester form should be saponified to obtain the true vitamin A values. However, Ross, Knodt, and Guerrant (I948) found no significant differences in blood plasma vitamin A levels in Holstein heifers fed equivalent amounts of vitamin A alcohol and the naturally occurring ester of vitamin A. The plasma was not saponified in the procedure used for vitamin A determination. Therefore it appears that Parrish et al. (I948) were able to measure only greater amounts of vitamin A due to saponification and not specificaily the ester form of vitamin A.
The blood plasma levels of carotenoids and vitamin A found in Iambs and pigs at birth and at 30 days of age are essentially in agreement with those values reported by Thomas et al: (1947) , Whiting (I948) and Grummer et al. (1948) . The narrow differences in blood plasma levels of vitamin A as contrasted with liver storage levels supports the findings of those workers cited above in that there is little or no correlation between these two except when the liver storage reaches a very low level. The increase in liver vitamin A storage in the newborn lamb and pig due to prepartum vitamin A supplementation is similar to that obtained by Thomas et al. (1947) and Whiting (1948) . The maintenance of higher liver levels during the neonatal period as indicated by those values found at 30 days of age is further evidence of the importance of optimum nutrition during the prepartum period. Slanetz and Scharf (1943) , Scharf and Slanetz (1944) and Slanetz and Scharf (I945) have reported that soybean lecithin contains an unidentified substance which increases the utilization of vitamin A as indicated by weight gains and blood and liver storage levels of vitamin A in the rat. Similar re, sults have been found in chickens by Patrick and Morgan (I943) , in the cow by Esh et al. (1948) , and in the rat by Esh and Sutton (I948) . In cases of sprue in man, Aldersberg and Sobotka (i943) have shown that the addition of soybean lecithin increased the absorption of vitamin A four-fold as indicated by blood serum levels of vitamin A. Soybean lecithin will increase fat absorption in the rat, as indicated by the work of Augur, Rollman and Deul (i947) .
The absence of consistent increases due to the addition of soybean lecithin to the supplementary vitamin A would seem to indicate, under the conditions of this experiment, that soybean lecithin did not materially increase the absorption or utilization of vitamin A. Therefore, it would appear possible that the levels of vitamin A supplementation used in this experiment were above the optimum level of intakes for ewes and sows, and that any increase or sparing action due to the addition of soybean lecithin could not be demonstrated due to the feeding of an excess of vitamin A.
Summary
The effect of feeding daily 9-00,000 I.U. of vitamin A with or without the addition of 4 grams of crude soybean lecithin to ewes for an average of I4 days prior to parturition and to sows for an average of 33 days prior to parturition has been studied. The following results were obtained:
I. Both sows and ewes fed supplementary vitamin A with or without the addition of soybean lecithin had higher blood plasma levels of vitamin A at the time of parturition and 3o days after parturition than ewes and sows receiving no supplementary vitamin A. The only statistically significant difference was for the ewes at the time of lambing and for the sows 30 days after farrowing. The addition of soybean lecithin to a vitamin A supplement did not materially increase the blood plasma levels of vitamin A above that of animals receiving vitamin A alone.
9-. Both newborn and 3o-day old lambs and pigs from dams fed suppleplementary vitamin A with or without the addition of soybean lecithin were higher in blood plasma vitamin A levels than those animals from dams fed only the basal ration. There was a statistical difference at 30 days of age for both lambs and pigs.
3. The concentration of vitamin A per gram of liver or the total amount of vitamin A in the liver was significantly higher at birth and at 3o days of age in those lambs and pigs from dams fed supplementary vitamin A. The addition of soybean lecithin did not materially increase the liver storage of vitamin A.
